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■gr ai^^l^ ^si^tIH ^aH^H ^yl^>ji, ^ofl o^}c*j *>u|. 

o} tfl^-H W3l« ^Bj^t!: ^, 2)11-31). ^-^1* S^^l^-c}-. 

^£7} -g^E)^ 5)11- Zl-^ ^fAS. 4d!*H t^^Bllo]^. 

£ ^Of] 51^, 5H»^ S^-g- dLAlo><2}- tflA]o)o} O]^^ Ol^tifl^- 

41"^ ^ ^ ^ olnl^cilolE-l» SJ^HH JE^H^l 
£]*H ^^JLiiL*), ^)1-Sl ifl^, St]^ ^ tfl^ ^7^* ^AHl 

*M1 ^A>^- ^ 9X^, ^1«^1 tfltt ^A>§ ^§>J1 Ji#^ o.S ^Al^- ^ & 

t}. iE^V, jEfll-ol <#=;aj. 7^o.S ^dtm ^^}# ^*>7fl ^Al 

£. 1 
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^v^-g- Jifll- ^A>7l ^ zl ^{MACHINE AND METHOD FOR INSPECTING FERRULE OF 
OPTICAL CONNECTOR} 

£ 1£ £ UttM *|« M-b}-^ 

£ 2^r £ ^ofl t4€- « £A>7H M-^^ ^gJE, 

£ 3£r £ ^6{) n)-a. JL^^l^ *f|l S^^H u)-^ ^JE, 

IE 4tt £ 3^ I - I -id 

£ 5^ £ ^ofl 4-€- ai^^l^ ^5L, 

3- ^ 31 ^B]-^ S.^, 

£ 10a ^ £ lObxr ^*%°\] 4^ 31 « ^A>7H1 s^a) ^a}^- ^ 

<m^. szl^- 3H-* m-bj-^h s^, 

S. 11a g S. libber ^<^| 4=. ^A>7H Si ^A}^ ^ <&±- 
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5L 12a xfl^l £ i2c^ £ *r€- *l» 3*>?H *IM S-WS* ^ 

or^i -non u t l -t"^ -j-t-i, 

£ 13^ £ *r€- ^A>7l^l Sl^r sJ|«^ ^a>^4# M-b^ s^, 

£L 14a g £ 14b^ 4^ ^<&H 

10: 12: iSH-g. 

14: X^^u)^2.^ 7 >o1h. 16: Y^&H°l2.^7r 0 l^- 

18: Z^Bl^^S-^^l-ol^ 22: ^IM*| 

30: JL^^l 32: Esflo] 

40: ^-Tfl 50: *j)l 

60: ^12 ^H^r 70: *Ql 

90: a|| 2 100: 

102: S.qB) 110: 3|iH*et 

120: vfl^ olPl^<^^|ol^-a^] 122: o]tj1*H islH^rSTll 

<25> £ ^^Bj-g- *H*(Ferrule) ^ n «<HH ^^.S, Jit* -$M| 

*Mlfe vfl^ (Minor diameter), (Outer diameter), (Concentricity)^- 
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^ ^ ^(Distance between centers)* 3*}*r7l ^ ^^-g- £a} 

/\ 3* _l -cr-a^i ^rvr ^i^ih-t. 
<26> *M*Kj1 w}^- ^ol, ^^H^o^ iSflol^, ^ol^rfol^s., ^tq-ol^. 

s. ^ ^jls^ *>83fe **H ¥ % 

*<ti-M ^±Stm. ^ 91^ 3*Wfl ^ oji^- ^SH^ 

°lfc 7— 14mm, -Sq^^: 2.5mm, %^-R-7> * (Hal 1)3 ifl3* 125-127^3 tt3 

<27> oisq- ^^E^ sfli-s} 3^5.3- 4ls)^* SL3"*M *fl3 , 33, € 

^51 ^3 <^ 7 >*| *Hr* ^a>§>jl ^*D3. ^^HMH »1269263S^ 

*lfe SIW vH341 ^t!: ^*l£(Straightness)» ^^"M X^, ^ Z^lTO 

o.S. 3^£^-*Kr °1^3H*l(Stage)3, 311: °H 3# (Back-light)* ^3*Hr 

3"§#33-. 2^#*13 2^1 3«H ¥^3^ 311-51 o-fl^ <>1*1*1* *<8*H2- ?H1 

?H| 51-3.-^3 ojTil^^olEll- SsLZL^l 3^35. ^3<H 

Sflth 6 1 7l#^ 31»3 ifl^-g- f-S^Kr 2:^*13 2:^1 3*H ^33 °H*1* ¥ 

<3*}jl, ¥^3^ ^33 <>l*l*l» ^HI^H o}*>^ £<g«H, n^l^-sJ?-^ <a^3fe 
vfl^^ oi^cfloiei-i. ^33 ss.zl^o)1 3*M ^e)«H ^33 ^^*>3. 
Sft4. 

<28> ^ ^1198817^^ =g>93E* ^§>7l X 
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(Optical axis)4 ^£.3. ^^-(Front-light )* 2^*Hr 2^ 

. , ., , _1 ^1 . 1 _1 —1 _H ~1 -r-T TT => — t =11 -Sll «">1 -5-1 /-*! 31 ^Li=. -S.T=J ?=» -3- A) Pi CA 

X\s\-, T't-Dll ii|-^.-f-t-1 ^ u | ^i^i en's — l n -i| -=i «r— I "I -l u ll- d II -1-^- I o l I 

sat*. °i *\3L#s.iii7\ sx^ ^m-a- *^tt 3s ?hi 

^A]^ ^ ^Aj£)<H o^7l ttfl^-o)l 3EHf-o} ^Sfl^ol ^A}oflH ^-i: ^ 

uHr}jL ^l*^ ^3 ^^^*H ^1*H°> ^s, 

ol §-^7} $1^. Stb, ^1 ^HH tfltb ^^5-4 ^1^^* ^ 

3*r3*KTotal inspection^ Jl^£|JL 

<30> £ ^ 13>4 ^ ^Hfl7l#<2] <^ 7>*1 *M*r7l 

#^ ^^.S., -g- S-^^r sH#^ ifl^, ^^£4 ^ ifl^ ^ 

AH ^^*>7fl ^A>^ ^ ^^^-g- 3111- ^^71 ^ ZL ^l^fe c 1 

<31> -g- T^-^- ^-^^r Cf^^ J^l-ofl cfltb ^^>Jl JL#^-^-S. -^^1^ 

safe ^^-s- ^» ^^7i ^ =l u-^^ ^i^>fed] si^. 
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<32> 



<33> ^ **|* ^^>7l flU * ^ x^, zW^a 3^ 

**>fe ^h*** y***^ - ^3*1 

tn^ aqsL^a^ls m**l<i ^ 9X^ ^^4; Y 

^ **i*<h a*. 4* ^ ^ * ^ *i w>i^» 

J*^^ ^ofl 4Q* Z^* 3^*Hr *U S 

ot*s} <M5L ^ SU* 4* **** ^ 
^ 4- Jf.**, 

^i#ofl tfl^H 4ffl3«8*fe *H-^ **** 3^*^ 

- xfl^, fc^S* a> # ^ fc^; 341* AW **** ^ £7 > 

O^O^fe ^^Bj-g- Sill- 3*V^lH ^Cf. 



<34> 
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^. ^ s.^ofl ^l^^H #*fl*Ml -i^tr^r. 

^1, £i4£2t ^ *fl# ^47]^ X^, Z ^^o.S. 

3*4«titfe ziju^a^ S^(IO)* fUl«4. i*(10)* *»(D*I 

^- ^01^(12), X^^^^S-^^^^l^B-KX axis linear motion actuator'- 14), Y^5}x-1 

^^^^01^(16)^ z^e)M^2.^^^i°i^(i8)s. ^s)^ sa^. 

(12 )^ ^o.^6fl^ &^(20a, 20bH Si^r. 

X^B^«H^°J!fiol^(14)^ ^(20a, 20b)3 Wfl X^*8=il3. 9X 
^ 2j|l 7}o}^)^ (Guide rail: Ua)^, *f|l ^^.2.^ (Servo motor: 14b) ^ t 2 -^^^- 
»U ^m^-&7l^(14c)^l *fll (HaW 

o}^ *fll ^^(Ball screw: 14d)*h *U #^H^(14d)^ ^Rr^3 
^ *fll 7>ols.ell^(32a)^: *r&r ^e^l^^r^r *fli #BH^-(Slide: 14e)S ^3 
o| #t}. Y^q«Hs.^^#6flolEl(i6)fe «IM*(10)4| Y^U-^S Xlfe *H2 

7H^^^(16a)4, ^12 ^JiS.l5|(16b)3 t 1 *^* ^2 ^S^7l^(16c)^l 3*M £ 
^«>o> s]^s| £ ^- ^2 7H^^^(i6a)^l ^2 l:^^-(16d)^, *fl2 

ia^-(16d)5l SI^H 3*H *+A>&*3^1 *fi2 7>ol^^^(16a)* ^-Hr ^WS^r* 
*Hr ^12 *SWS.(16e)3. tM§3<H Sft^. Z^^^£^^ °1 3 (18>^ X*isH<HS. 
#d|JfHolB| (14)^1 afll *3MH.(14eW ^-wj-o.s. ^$°] 9Xtt AS 7}°]^- 

*tt(lBa)*h *A3 A]JiS.^(18b)^ tH*3* >fl3 >iJ=€*7l^(18c)°1| 3*H 
S^JL^ » 13 7H = 5ll^(18a)^ ifl#3<H *D3 #^a^(18d)^r, *fl3 fi3^ 
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(18d)3 3?*H 4*V£*3^*1 A3 7HH4^(18a)* #4°! ^ ^r^Hr 

S. (16eHir 4*r^ <r :£<M*|(22)7> ^1^|<H 

£ ^Al^ofl flc>H 2j5l5}-£t§ S*(10)^ X^r, Y^f ^ X^B]4<HE.^4HMfc] 
(14, 16, 18) Al, A2 ^ A3 ^^7l^(14c, 16c, 18c)» lfl^Al^jL Al, . 

A2 % A3 ^liLSLBKUb, 16b, 18b)4 Al, A2 ^ ^13 ^3L^ (14d, 16d, 18d)» 3 
^Al^ ^a]^ ^5. 5U4. Z\3L£tS.q S^:(10)^ X^r, Y^r ^ X^sm^^^^ol 
EK14, 16, 18) 7^1^^, 7}©lH.3|«* 4.4 Surfer ^4°1^4, 

^eH = o|) ^S\o\ 7}o]^]}^ 44 ^^o]s.# #44*3 44<HS-4 
(Linear motor)5. ^4fe 44 C HE.444 = (Linear motor guide)S tflAj^- ^ 
SEtt, X^, Y^r g Z^44<HS.>&^#<*1H4(14, 16, 18) 44^8: J*l, A2 ^ *f|3 #4 
4^(14e, 16e, 18e)4 ?»(Rack)4 (Pinion) f&^r €^4 #4°fl 44 

4 ^x\?Q ^ oxsl^ ^SL 5£4. 

£ 1, E 3 ^] E 5» ^4£, €■ «*84 ^)» 344^ 4^4 ^ll-(l)* 4 
M^&AA «B^1^ <r Sfe #4 (Fixture: 30)« :a^#4 (30)fe 

3. *(10)4 ^M*|(22W ^ flE^r <M44 ojo.^ Jfl#(l)* ^-§-*Hr 4^r 
4 ^3(32a)4 ^5145^11 4^5=«r ^344 9X^ H2fl4(Tray: 32)4, HiS(M(32) 
4 4^ ^ 91^ #44ul M^o] (32)^ ^(32a)°fl ^r-g-44 *r-§-44 & 
fe- s||»(l)4 ^^r-i- 7><&44 44HeH*ricr (Upper pressing means: 34) 

4, J=5|1 0 1(32)4 ^Tg( 3 2a)oi] =^-g-44 a||*(l)4 7><£44 ^H44^ 3. 
4s31-$*r#(Lower pressing means: 36)^.5. ^4<H &4. E. 5°fl 4 al^ #4(30)4 
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^(32a)£ 10«810« 1007fl7> *43<H flfe $* v+^^o.^ o)^ o^o] a<LS 

•. , „ ~ \ ,o _1 ^1 nlslu -zJ -zl -5-1 -ill H3 ^3 -&V j±i O] T"J- 

-f^^S v^zaj^i TJT^r^r -n^ixr --vs^i'ii ^-oe i ^ ■ • 

£ 3if S. 4* t2^, <^2L 31^^(34)^8: S5)M(32)3 *r & 

^-aj-sl^ ^£4-5^1^] (Window frame: 34a)4, ^« ^ flH* 

^H-fS.^I°J(34a)^ #SN<H 5U^r M"^* £fe #Hfl^^(Glass panel: 34b)5L 
^s|<H 9X^. S.^S^ A J^(36)^ «(l)£l ^ ^.511^(32)^ 

^(32a) z}"ZH n^^H 5^ #2fl^)^ (Glass piece: 36a)^-, #efl 

^^(36a)» W^-S. ^^(Bias^m ^S*8 (36b)4, (32)^1 ^i 2 - 

*8(32a).£.3JM #Hfl^3i)i(36a)^- ^3L^(36b)^ °lft ^1* *r SftS^ -¥-^°1 
o^o.^ ^( 32a )3i|- <3^Hr ^3(36cH ^ (Bottom plate: 

36d)S. 54^. <H3)5L3l^# (34)^ #efl^3fl^(34b)^ S^H^^cK 36)^1 

#efl^5ili(36a)fe ^^^lS. 4^ *r SX^-. 

* €<8*H ^3 olPl^eflolBl^ ifl^ oln^l^olBl* ^ofl S^Vfe 3"M1(40)* 

*^(40)fe Z^3^a^^HH^(18)^ m *sM=- (18eH ^3-°- 

(40)^ ^»(D^ vfl^ *<3*H ^ olPl^Tsflol^S #^*Rr ^o><q 

^H^(50)4, *l*(i)3 01*1*1* fc^SH ^3 *1*1*H°13* #3*V^- *fl*l°> 

3 *fl2 7>tflBK60)S 5£4. 
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<42> S«r, *.l 7><fl^(50)fe ^«WI(40)2) *|1 **(42)4| **W-2A 3<H3"H SI* 

- _ * ^r-tiTj/n „i ; + ffl-^al^fRvtPnrtincr 1 fins : 56)Q *fll °1 

Rl^r^l— (oz; , ^y— vucam opi ^ u u^i « ~^./, « ^ — * w 

*1*1-M(58):§. fi^S|<H sa^. *U ?Hl4-(50)4 «&M3(54)te tfl#«a(52)S^-^ 
<M4^ ^€^(56)3. <iJA}4Sr 4U ^7fl(40)4 *fll *^(42) 

4 o]^ 4|2 *A>*£3. 4¥<H tW. *2 7>"fl4-(60)fe *U ?MI4(50)4 

^«*W54)S-M #A>51^ ^12 #^41(40)4 412 %MU)SL5L «*V*1*I 

fe *1*K62)4, n]^(62)S^ W^fe 4***5y* **MI(4D)*| 

(44)41 ^H4<>1 ttfc *2 <>H*U!W64)3. ^4<H SM. «■ 41*1 «M *U 
"114(50)4 *fll oH*l>M(58)4 A2 ?HI4-(60)4 412 <>H*1 ^(64) 768>494 
^t(Pixel)4 CCD °H*1^*I (Charge Coupled Device Image Sensor)^ ^4°1 
9X±v], Al *Ml3K50)fe ^*a(56)^ 4^: ^(Optic angle)4 ^HH 4*H *«2 
?M14(60H «1*M 5^ oL*l|** S 2°fl SA^oi flfe ^ «o] , % 

^1(40)4 411 * *|2 ^BK50, 60)^ ?W66H 4*H J^^H ^3*1 (Carriage: 
68)4 ^^1 to, ^3*1(68)^ Z^Bl^^ 2 .^6fl^6 11 olBl(l8)4 413 «2H 

= (18e)4| 31^4°^ &t=h 
<43> s 14 £ 3 5- 5» tq-Ai #2=*V^, 1^4 41* ^471^ 4*(D4 
* m +<$x\f)7] fl*H ^^1(30)4 «fl^l4£^ ^H*l(22)4 ^ofl £*1 

S\6\ oj,^ 4U 2:^^1(70)4, *fli ?H14-(50)4 tfl^-*S(52)4 ^ 
4*1 9X$= A2 2^#*1(90)» ^m^-. *0l 2^§#*l(70)*r S.*(10)4 ^ 

«llol^l(22)^ ^14<H to ^ 7 > 7fl^4<H (72a)°l ^4<H to^ ^fc 

*)U « 412 ^(72b. 72c)7> *§^4<H Sftfc *hM(72)*h E*1M(32)4 ^(32a) 
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4 ^SIE* «Hf«(72)Sl ^-a(72a)°ll <a*l£]<H «t ^"r^ **q-°liS(74)4, * 



^ — ,~.n ^i.-7i ^ =1 ti ^ asl ^130-^1-^ ^3 ^-Sl^f Condenser lens' 

^H" 0 ! Jsi.— — ^=-T^\ s. o -n i=i 



76)3-, ^3!^(76)JsLJf3 #a}s)^ #a>^ ^Al^lfe tUf*|(Diffuser: 78) S. ^ 
3<H SHt|.. 4|l 2:^*1(70)3 tf*tM*H(74)fc 3*1 Sifc H^TOtMASS nMi 

<44> £34£ 4* #2:^, ^4°liL=(74)fe *HMK72)^ 4|1 <aW2b)* 

^ 5£51^ ^*lsM flfe «1M^(80)3 ^ofl HlfcsH jfto.^, Bfloli(80) 

4|1 4|Hi=l^-(82aW 3*H 7}#3^r 411 £(82bW *1*13<H ^€4- 
411 4lS^=L^(82a)3- 4U *(82b) 4<=>H1^ *U i2L^(82c)c>l 7fl4|£l<H fltf. ^^-^ 
s(76 )^ *H^(72)£) ^2 ^(72c)» **M <r -£*13°1 

ti(76a)3 ^(76b)<4l ^3<H SlU. «S*^(76b)^ ^^Mfe £#°l(76c)7} #^3 
<H sat)-. «a*e|(76a)fe *Hf-*(72)* ««H 41*13^ 412 4|Si=l*(84aW 3*V 
^ 7 >^^ 412 *(84b)4| *1*13<>1 ^^4. 412 ^lJ=i£MK84a)3 41 2 *(84b) *\ 
oHfe.412 i=^(84c)ol 7fl^flS|<H S!i4. 4^1(78)^ tq^*c|(78a)^ 3*M *H?- 
3(72)3 #^1 ^5|<H 71*1(86)3 <^(86a)« **H *r flH^ #3" 

3<4 5£°.*], r^*l(78)3 4^^(78aHlfe £#o](78b)7> #%3<H 
< 45 > 5= 6^1 ^ *^9<H| JL3#*1(30)4 41 1 #*1(70)3 ^^<^l7> 51*1 3 °1 

51^. S. 6^r JL^#*1(30)3 ^l-^olE(36d)^ 4U 2^#*1 (70)3 

3(72W #^3<4 Sa^h- ^4-^(72)3 #<£(72a)°l|fe Si*M(32)3 ^(32a)3- ^€3 
^4oliLS.(74)7> ^15]^ 5^, **^|.olAS. (74)3 
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ol^.E.(74)S.^-Bl lH-5)*r ^KH^lir ^^(78)7> t^MM (78a)°fl 4*M # 

t^*) (78)^1 ^ofl^ 4^(78)3.^1 #A>5]^ #4%^T ^#*H %A}ig ^ 
^#31^(76)7} &<L*\, '^^te(76)^ J=3H(32)4 ^3(32a)4 * 

#4<>1.£.= (74H tfl^H $l;**4(76a)4 ^(76bH &4. 

< 46 > s. 7^1 Sl^ 44- ^12 a^#*l(90)Tr *)U 4*H4(50)^ tfl#3l^ 

(52)4 ^ofl ^-§- ol^^s. ^Vo.s. Bfl<t4<H ^ 4^r4 ^t^c,l^(92)S ^ 
^4°1 &4. ^12 (90)4 ^4°1 -2-^(92)^- *fli s^^l (70)4 t£#4°1£- 

JE.(74)4- p}?}7M1 3^ 5E^ tM§* t $14. 

<47> £ 4<^fl H^sH flfe w>4- ^ol, ^Ui 2^*1(70)4 7i4(86Hfe 

^1(30)71- 5L*H4 (Positioner: 38H 4*M <r XlH^ ^14<H &4. £*1 

*m(38)Tr *fll 2:^#*)(70)4 7i4(86)4 ^ofl 4^4 #(383)4 , °1 

-§(38aH ^ aL^#*l(30)4 ;»Mi«ME(36d)£] *>^°fl & 

^(38b)AS &4. °1 *C38a)3fl- ^(38b)4 4*M *IU 35:^^1 

(70)4 ^#*1(30)» ^14^ #44^ <r &4. 

< 48 > s. 3 tfl*l £ 5^1 £44 <H 44- ^4, ul^#*l(30)4 S 3H(32)4 445. 

3H^K34)4 •a£^- = 5fl«a(34a)^ -¥-4*r3:(39H 4«r4 41^ *r ^444 
ojrf. ^.gj-^og)^- E5flol(32)4 ^ofl ofl^^o.s. #444 SItt 
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*j|l ^H(39a)4, J=S)H(32)3 *H4(39a)4 cfl-g-^>£^ = 5fl<a (34a) 

(39a, 39b H £*13<H ^^-S. *fll ^ *«2 *H (39a, 39b)^ ^ 

£^Se^J(34a)^r 411 ^ *l|2 *V*H39a, 39b)^ *>?H <H*I5. 
511^^(34)^ #sfl^sfl^(34b)^l 3|*H 7^1^ ^ 

SI*. 

< 49 > £. i^- ^3^3, ^^1(40)^1 *fll ^ *D2 7HI5K50, 60)3.^ #^3^ « 
(1)^ o^l^T^olBl^. ^^Bl(lOO)^ ^^l^S «a^«t|-.-^^(100)fe v}*}El5L*3- 
4*\<%, S.^^(102), 2.^ ^ #^^1^-, ^l^-H. ^ <^#*1» £^3L &t}. 
^Ei(100Hr ^«h^(40)^ ^11 ^ *ll2 ?H)eK50, 60)S^ °1 ^1 

^oflo-jE^ n^^oii <^}cc] *j£]«H 5.^^(102)^1 ^^#eflols>ji 5)11- (1)^: 

4 *fll £ ^2 2^*1(70, 90)^ *lH*Kr ^SfrfiKllO)^ alBHH^sM & 

3<M-*H= ^hs-s] (110)^1 »U ^ *fl2 2^*1(70, 90)^1 %^S> ?)} 

<50> E 8a ^ H 8b ifl^l £ £ Ha ^ £ £ llb^Tr « 3^>7H1 

*r 91^ tM§^ *0* 6 1 S^l^M 5W. £ 8a ^ £ 8b°fl S.^^^ 2*^ 

^ll-(i)^ f^(cH *>M-^ *(2H ^ ^1* 
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(Single feruleWth -«# AW 33(D), «(Di). 33(D)3 *<S(C) 

»(1)£ 3. ^9(CW tfl*M ^ 7 fl^ 1.(2-1, 2-2) ol f^o S ^ 

S,^ ^ 4*(Dual ferule)°14. ^ AW ^ (D), *(2-l, 2-2) 

4| ifltt ifl^CDi, D 2 ), * ^(Di. D 2 ), ^ ^(Ci, Qa) M^Ofe)* 
t}. nelZL £ 12b ^ £ 12c°fl ti>^ ^ol, ^-<g *|«: i^(D)3 ^ 

(C)4 *(2-l. 2-2)3 M(Ci. C 2 )* 31^ *i£(S)3 ^(C 3 H1 tfltb S-SH* ^A>tV 

<5i> £ 10a ^ 5. 10b3 *H«-(l)£r ^7fl3 *(2-l, 2-2) ol <3*5H ^1* 
(Dog-bone ferule)°H, £ 11a g 5. llb3 ^#(1)^ =L ^(CH tfl*M ^ 7 fl^ ^ 
<8(Ci. C 2 )* *(2-3)6l *8^3<H 91^ m*| ^t°14. SZL^ 5111-31- is 3 

tfltflA-1^ ^oj pi^j^s. sq^(D), *fl3(Di, D 2 ), ^ ifl^(Di 

, D 2 )3 ^7lel(D3)» ^a>^4. 

s|ll-5l ^a>^^ £ 14a ^ £ 14b» 33-S*H ^ ^ill-Si 

^« 3^3- 

<53> s. 33). s. 4§ ^1 ^-S^, 3A}*>7> ^3M(32)3 ^-^(32a)^l 3l»(lM: *r-8- 
Al?l^, Ssflol (32)^1 T^S(32a)* «(1)3 S$| = 31-8^(36)3 # 

Hfl^^(36a)^l ^It^H, ^^(36b)^ #Bfl^3^ (36a)# #«o v -9_3- w> 

oH^Al^ s)ll-(l)3 S>#:a}- #2fl^sli(36a)^ <£^3 °-5L ^lAl^lcf. 
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(32)31 ^6J] o^3J|sc ^^(34)^1 -SS-f =5)1^(343)^: *fll ^ ^2 *M(39a, 
39b)^l 3)*H ^-^V^, <>l2l^s)]^^^:(34)^! #2?]--^ ^ ^(345)°] E - (32)sl 

T t ^(32a)^l 91t± Sfl«(l)3 3*HM1 7><£*H tr}-^ , s 

5floK32)£] ^(32aH ^~%-S)$= ^ll-(l)^ ^^^1 ^^*>7fl ^^a]^ ^ 

sa^, 4*(D^ ^i^i-s ^s^m ^ sm. 34*>fe -a^susow 

2]*H ^S^-a^H 3**1*1 ^1 2^3*1(70)3] 51^1(86)^1 *#£H 

S*1*N(38)3] -&(38aH ul33-*l(30)3l 2i^#3H H (36dH 333<H £ 
(38b)^r *i|l 3^3 3*1 (70)3 3°M -H33*l(30)» 3*HSWI 31*1*1 # 

^ sjo.^, s*(io)3 3*M1*H o] = ^ 4^ ^i-cdo] ^wi^tj. 

(S200) . 

5. m- 5. 2* #S*>^, as*3i| (110)31 *ll<>M 3} «H S.*(10)S1 X^f ^ Y^ej 

q<HS/aq*HM3(i4, 16)1- *m-^l ^»(D4 %^1(40)# ^am^^hi 

3!*1W(S202). ^oflofl flo^ b|)1-(1)3] SAW^aife H5)]ol(32)^ l^l^ 
°fl 911= ^(32a)* 7}&SL3. €33<H , 3*>*Ii^*lfe J=i*M(32)3} 

10^101^1 333°1 9X^r ^3(32a)^ 7)&<LS. l£^S\o] o^cf. S. 5<*H*r ^A>A]^' 
*l7> ^.3H(32)3] #«J-5H§H1 sh£5. »A"S. £Al£j<^ 0^0.14 °lfe «fl*13Sl 3 

3H(32)3l 13H Bfl1s)<^ 3ll-(l)3] ^a># s&g.^ #^1(40)3]- ^llr(l) 

3} 2^1^31 ^( 3 2a)^ 7l^o.S ^ft4. 

(14d)7> J^si^, *fll #ia.^(14d)^ 3}3H1 *fll ^^°l^<14e) 

40-17 



1020020002737 2002/11/16 

»12 l^iMKl6d)7> 3-] #3^, ^12 l-^5L^-(16d)^ 3i*H M-^Sr^Rr *)12 

^ol^(i6e)7> *fl2 7}ol^5fl^(16a)^r ^A ^eH^^^i ^^1^1^(22)* Y^ 

-£^i^rK ^ ^ Y^eM^M^^H^HU, 16)3} 
oil 3}*H J=3H (32)31 ^g(32aH ?1^N flfe- ^#(1)4 #«Ml(40)3l ^(42) 

<56> £ 34 £ 74 ^"2:^, -&>M-^ 3Jfll-(l)3l)- ^^1(40)» ^A>Al^^Hl 

^Ml, *lll ^ *112 2^#*K70, 90)3} 2^1 «(l)3l ^3 ^ 33 <>H*1« 

^-^A^lZL, ^ ^ 33 W3l(40)3 *)U ^ ^2 

&K50, 60)^1 *ll»(i)3 ^3 ^ 33 oH*HH^» AA 

(S204). ^iMl-sl (110)31 *)H°]1 3*H *fll a^^l (70)3] MH)-tH£.s.(74)l- 71 
^, *fll ^1(70)31 ^^ol^( 7 4)5.W-E-l «5l^ ^fe(76H 
JL, ^%€S(76)S.^-B1 #a>e)^ #^>^ i^*l(78H 31^H ^€ ^ J^^H 
H(36d)3 ^(36c), ^Hfl^^(36a)3l- sll«-(l)3 vfl^ «(D3 ^ 

< 57 > £ 6* ^-2:^, »U ^^^1(70)31 -^rfol^.= (74)3.^1 ^ 4^ 

*](78H 3«H ^-AV^JL, (78)3.^ #A}5l^r #^}#£r ^#31 2, (76H 

3<H ^^ellolm(36d)3l ^3 (36c), #2fl^3^(36a)3 **(1)3 

^€"(1)3 ifl3 o] nl ^11- ^^^1 ^Al^lC}-. ^ ^c1-ol^=(74)5l t\ 
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#*|(78)4j 3*H * ^#^(76)« ^-*H ^%Al^o.5.^, 



_i _i -i ✓ _„\ ,0 — , -s- a o -3-V it j 1 -wl >- Ol i-L 



<58> ^^.1-^(110)^1 *H°H »12 S^*l(90)^ ^%tq.oi^(92)* £ 

»12 2^*1(90)^ ^^1^(92)3.^ ^ 4*(D3 S-^SLsL 

^1 ^ >H2 ^^(50, 60)^1 3^3*r *fl3 ^ 33 °1*WH^3 ^^S* 

37ii ^tflAi^ ^ n%a)£\ ^ ^ ^ *H*m m ^nmcso)^ 

(52), ^#e)BK54), ^^1S(56)» XII °H*W(58)sL 

^A]6fl ?H1&K50)3 cfll-^(52)4 «J>il-Hl^(54), X|2 ?Hl2K60)3 v) 

eK62)# X12 °H*l€*U64)s. € < S€^-. °H, ^1 6 >^ 

(50)^ ^1»(1)3 JLflfll-S «^?}: ^3 <>H*N°1^* #3^, tflAlo>^ *fl2 

<59> Si'iofl £AlH|c>| w>3- ^ol, ^31(40)^ *IU ^ *fl2 ?H1bK50 ( 60)3.^ 

3|11-(1)^ ifl^ ^ 33 OH*!^^ ^^lUOOH ^Al^S. <^3^, 

^£Kl00)^r S.S.ZZ.'M 3*H ^31(40)3 *fl2 7H)5K60)3.^ <gs*3Sr *I*U) 
3 3^ o-H^HEi-i- ^Bl^H 3]1:(1)3 ^-^1 (40)^ *)U ^f(42)-8r 

X|?lfe -€*SW(S206). °H, ^^EKIOO)^ SLi^^l 3*H *ll2 

( 60)s w-b1 <^3^ *i)«-(l)3 33^1 W =L^°]$)TQo)xi\x](Gray level image)* "3 
?ll3KThreshold)ofl 3*H ^1"(1)3 ^1 ^ °1 ^1 ^1 (Binary image)^ *1 3^ 

&5Hd(Contour)* ^, 6 ) 33 3r*Hd3 ^N(40)3 *l #^r(42H 

<g^S)^s. ^(io)3 X^r ^ Y^elM^2.>5i^#< i ll c »l^(14 ) 16)» 3-^*1^ 3*H«-(1)3- 
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<60> H^h %«N(40)4 4U ^(42)^ SW-S} ^ll-(l)^ ^j* ^a^J ^1^, S 
3H10)4 Z^^M^S.^^^^H-K18)1- *H§^ *)*U)4 #*ttl(40)3 5L^^-ir ^ 
«4(S208). «(1)4 **MI(40)*1 (40)31 
» «7jBW Z*^<HS^ J M°W18)4 *HF*fl 4*H ^31(40)4 

*o*u)4i ^ « ^ °H*i3M^ '*m-, 4* *<H ^ °W*1«M 

bHI tfl^ 3»e1-X|t> ^7>(Laplacian evaluation)* ^^^S. #x$is} 
n ^sqfe ^ <>H*1» 71 ^^S. fct*. olsf ^ ^|#(l)5fl- #*WI(40) 

o} £5^41 4I*U)*1 ^3 ^ <>1*1*13W^» 2\*\<L3. ^ 

<ei> *»(i)4 *«MI(40)a] s.W\ Mfe. S^doo)*) ^H°fl a 
*(io)3 £ Y**qq<Ha^*4MBKi4, i6)» tt 3 * *M 

(40)4 AiS.ofl tfl*}cr) tf-g-SJ-fe (40)4 4U ?H1^ 

(50H *I*(D ^ €^*V^L 412 7H1SK60H fl«H sfl* 

(1) <>W*1# M*H *fl3 ^ 43 0lBl^|^0l^» 9^3- 

(S210) . 

<62> £ 12a S- 12c» ^BKIOO)^ ^a^i (40)4 

411 £ 412 *W|SK50. 60)^Bl sfl^d) aq-^ ^ $ 43 olp^l^o^ 

» vfl^ afl*leKl(Edge line: 2' , 2" )4 43 41*12^1(1' )^r °1 



40-20 



1020020002737 *3 2002/11/16 

vfl3 ^^^(2' , 2" )4 ^ efl^l^teKl' )-§• ^ °1 u l ^1 <H ^1 °1 ( Image 

. - ^1 rtl -ri ^.1 r,l -7l /vl rill rtl XL 3T -rtl r 1 QO> aJI ^1-51a1t!3 p tJ 

array coordinate system- x^w^^r ■*!'<» w i "kti in-ioj-'n m -i -i >i- i >- > — • 

B| (102)41 ^^HtN-(S212). °H, 3*B|(100Hr *|*(1) ifl^ g ^341 

vfl^ ^ S}^ -fr^^-sr ^#^-3., 7"HM°> ^(Laplacian of gaussian 

filterH ^ 3^ 3^&*SI"*r 3 #3: ^ i^A^ (Least square 

error methodH *q*H *fl^H 41*1^$! (2' , 2" )4 m 

ofl^^tKl' )* 44 

3> ^^(100)^ ^ , 2" )4 m ^A^W )* ^ £ 3 

3 0^1^1^51101^^(120, 122)4] 44 ^, *l*(l) 443 *fl3 (Di, D 2 ), 

33(D), ^£3- ^7le)(D 3 )» 44 ^#tr^(S214) . ^1»(1) 443 *fl3(Di, D 2 ) 
3- f^7lEKD3)fe iAlo>^ *fll ?Hliq-(50)3 %°§4| 3*H ^fl^S. ^3 
olnl^lcflolEl^ <q«H 4Jr#S r H.3., ^fs|^ vfl^CDi, D 2 )2f ^^eKD 3 )^ 41 

<r 443 33(D)* tflAlo>oi ^j|2 7>314(60)3 ft*8«D 3*H 

^ufl-irS. <a^3fe 33 °H*N°134| Af^Hs. 41 ^-fr ^H^H 

^ &3-. 5L 12ctt S. 12b3 »B" <3^* 3^3-2-3., £ 12c4| S.*W\ 

9XS= «r3- 4<>1. *H«-(1)3 33(D)3 f^(C)4 ifl^(Di. D 2 )3 ^S(Ci. C 2 ) 

* *i£-(S)3 ^(C 3 ) *H3 7i3(D 4 )41 3*H -tr#trT=r. =■ 8a $ £ 8b41 5. 
*13<H oJi=, sflt-o! 3 o. vfl^( Dl)t ^^(D), ifl^(Di)S] f^(Ci)3 33(D)3 ^ 
^(C) aH3 7^5. ^JSE* 4r#W-. £ 10a ^ £ 10b41 S^sH ^ szl^ b|) 
#3- £ Ha ^ H llb4| S.W\ 9X^ ^ «3 ^3(Di, D 2 ), ^^(D), ^^S-^ 
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,1^-1^1^ x= rtJ «H3 6 ^l_-2L-^-l — r -7l ol -rL A^ rri 6_ Atlsfc-^Lr-l ^ Al Q] ^ll ^l-nflsl- 

nl^H^ol^-S^olI Bfl^(Mafching)Al7lul, M|3(Di, D 2 ), ^(D), ^S.^ 

<64> 3*3(100)*=- Sfll-(l) ^^^>7> ^^Br^ °a^5)^^7>» «luIL^V 

o| Sflt-(l) ^A} 7 > ^S£)^^7>1- *^j1(S216), tffll-U) ^A>7> ^IL 

^^-S. ^ ^7ll(S206)^ 4t>7MS 3*E| (100)^- 

S^H W31(40)^ ^12 ^(60)3.^-3 *(|»(1)^ ^ ^A^ 0 ]^* ^ 

B^^H ^Il-(l)^ ^4 #*MI(40)3 *fll %^(42)^ ^W^lfe 4fl33* * 
(S208), 3^ ^(S210)S 3fl*(l) 3^ 3*>7> i&iL^ 

• *r T ?>^^7}# ^(S220), ^#(D^r 

ol(S222), 3:*Rr ^^tb^-(S224). ^^IS, 

£ 13*11 5afe «>4 3*3(100)^ 3*1-7} Jfl*(l) 3*}*} 

A ##4 Ir^^S ^ &;E^- ^H^-i^lS. wfl^H (102)^1 ^^#^1 

*\%t\ (S226). «m» «^ =111: (D^l tflsflA^ ^^JjAS. t^^ol*). 

JL, ^dt^l 5fll-(l)^ ifl*fHfc 3^3. t^WMW-. S- 13^1^ 

SLS. Ajt^ q-Ej-^tJ.. irJ-eH, 3*}*Br ^^H 
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<66> 



. .1 ,i .,i .a ^.i -o t-1 i_ Tio AblTd JSL HVrd oj -7I AVAJ-jfl- 

^h, ^ -sahm- * ^*Hr a-^s 

»HM 43* ^1 6 >^ tfl*l 6 >4 *^ 

- t&*\ tflta 34* *fl*|-3L 41*1* ^ se«. * 

4?> 
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[St 1 * i] 

X^r, Y^A Z^^SLS. 3^^Hr 

#7l 3*M Y^W^s ^ «^ ^* 

#7i s-^^T 3*H Y^W-fi-s. ^ Sft£* 4i*|sW *U. 4 
#7l *HMI -£*13<H xh *7l **£3- *l 

^ ^2 s^^r^; 

tfl^S ol^^l^ ^^-g- 3(11- ^A>7l. 

[$?* 2] 

*ll 1 #71 Jl^^r^, 

oisq-; 

#71 ^-g-51^ #71 4t>1 3H>1* ^ a 

#7l h^oi^ #*H #3-3 <H 5ftfe ^ «H 3si = ^1-8 
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#7l S4M^ ^-g-S) 0 ! 91^ #7] 41*3 ^^hfr 7}tf*M ^l^m ^ $X 

r- 3 A1.-71 t= =dl a1 ol zxrrt Wil *V 51-^1 o]i^ ao.l2?l) XI iiicJ- O H ^?-Al id ol 014=- a8-^) *a e3 
3] 

4i i ih sa<>w, #7i « o]pixi» #<g*H ^ 

4)* ^A>7l. 

Vb=t% 4] 

3 -*hi sa°w, #71 411 ^mi^Ht #7i #flMi^ 4ii ^-*hi ^*>^^s 

s|<4 5£fe ^fll-te, ^#33, ^-#^1^ 411 ol*l*l4H3. =?^*\ 9X3., #71 

412 7H|2Hr #71 ^^#SlB)S.^-Blfil #7l #^413 412 ti>A>Al7l 

u)^ #7} ^4151 *fl2 %^H1 ^ 412 olp^l^S ^3<4 9l$r % 
7]^-%- 4|» 3A}7l. 
13 T 1 * 5] 

41 1 ^1 .S&°H, #71 411 Sl^, 

#7l JI^^Hl a^S]o] 5^ #71 411- *fl3-§: ^ SXSL^r afll 

£)<4 ^X^C]^^; 

#71 ^tfol^.c zl-21-o.^Bl ^5)^- ^*Rf ^^-^IS^l-; 
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^7) ^feS-.^Ei #a>%* SKM^lfe x^^S. ^3<H ^ 
"ajtl-g- j*fi-S- ^ A }7 1 . 
6] 

^7] ZL^^^l ^71 443 ^ fl^* 

^"71 c|fl.^S.^-Bl #A>SJ^ #A>^ 3**H? 4^T^ ^#31^51 flfe 
71 

*fl 1 Si^H, ^71 »12 S^^^r ^-71 t^^l tfl#^l^ ^-i: 

8] 

jfiii-^ ajsu^x^ uflisH ^«l*Kr #314; 
*}43 aili; oil tfl*M 4133 #314; 

^-71 *H-$) 2)11-31- ^-7] iTRisRr #314; 

71 4*H #7] sill- 443 ^3 g 4^ 6 H*13M3 44^ o.s. t? 

Wte #3)4; 
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E| S|-o=| -#7| ^f^f^i HI '3, -a'd-^-s ue^iu ti'-ii-i ' 

10] 

41 8 ^ be^ 41 9 sa<>H, -*7l 4|« ^ °H*l*M3fe 

31* n^Kr tflAi^ 4|i 7>4|eHI %«8*H 3^*H, -*7l 3-3-^ <q 

3 olBl^41<>l^fe -*7l ^-31* tM3*Rs- ^1°>3 4|2 ?>41bH €<3*H 3 

Wtt HI 

41 8 %H1 ^71 411- av#*>^ #7l ifl3°l ^ 

7fl«S 3* -*7l fi!4 -*7l ^-7flSl vfl^^l 31^ A>o]^ 71 

1- 
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